Dual-specificity tyrosine phosphorylation-regulated kinase 1A (Dyrk1A) enhances tau expression.
Microtubule-associated protein tau is found to be accumulated and aggregated in the brains of individuals with Alzheimer's disease and related tauopathies. Dual-specificity tyrosine-phosphorylation regulated kinase 1A (Dyrk1A) is overexpressed in Down syndrome and may play a critical role in the early onset of tau pathology in this disease. To investigate the effect of Dyrk1A on tau expression, we co-expressed different isoforms of tau with Dyrk1A in HEK-293FT cells and measured the mRNA and protein levels of tau using RT-PCR and Western blots, respectively. We further investigated the mechanism of regulation of tau expression by Dyrk1A. We found that Dyrk1A enhanced tau expression in a dose-dependent manner. The enhancement did not require the kinase activity of Dyrk1A. Dyrk1A increased the expression of tau isoforms containing exon 10 to a larger extent than isoforms lacking exon 10. The expression of endogenous tau in neuronal cells was also regulated by Dyrk1A, and increased tau levels were found in the brains of Ts65Dn mice that overexpress Dyrk1A due to partial trisomy of chromosome 16. Dyrk1A did not enhance tau gene transcription, but increased tau mRNA stability. These results suggest that Dyrk1A enhances tau expression by stabilizing its mRNA and provides a novel insight into the regulation of tau expression and a molecular mechanism of tauopathies.